state. In the sequent dynamics process, EE is mainly present as a SB state.
cluster. Within 200fs, EE localizes at the cluster surface and exists as a surface-bound (SB)
state. In the sequent dynamics process, EE is mainly present as a SB state. Fig. 8 and Table S2) To find the IR spectroscopic character of the C···H-O H-bonding mode, the vibrational spectra of the small molecular clusters CO 2 -(H 2 O) n (n=2~6, as shown Fig.8 and Table S2) 
II. A Simple Description about Utilization of the NVT Ensemble with a Thermostat
In our ab initio molecular dynamics simulations on the relevant systems, we used the NVT ensemble with a thermostat. A simple discussion about its application is given below.
As known, there are two possible decay channels for an anionic cluster upon attachment of an excess electron to its neutral structure: evaporative cooling (A(
where A is an impurity molecule and is hydrated with a cluster structure) and electron
In general, for water cluster anions (H 2 O) n -, when n<16, electron detachment becomes the favored decay channel because the cluster's electron affinity is less than the energy required to evaporate a neutral water monomer from the cluster.
However, when n≥17, evaporative cooling becomes dominant because the electron affinity is over the energy for evaporation (J. Chem. Phys. 103, 9242(1995) ). As pointed out by the 11 referee, the NVT simulation is suitable to studying an equilibrium ensemble (equilibrium properties) at fixed temperature. But, the present system (a large anionic cluster) in the gas phase is an isolated NVE system. Its decay dynamics may involve evaporation of a neutral water molecule through which the energy of the main system (main cluster) is released and so that the main cluster keeps its temperature a constant. Thus, it seems that the NVE simulation should be a suitable way to studying the gas phase clusters, while the NVT simulation with a thermostat for energy exchange is unphysical for such systems. Strictly speaking, this is true.
However, careful analyses indicate that evaporation of a neutral water molecule actually may be viewed as an energy release way from the main anionic cluster and through which the main cluster part maintains its transient structure equilibrium and properties. In other words, the decreased energy due to bending of the core CO 2 is transferred to a spot on the cluster surface, which causes evaporation of a neutral water molecule. In the time evolution process, the main cluster part may be viewed as a NVT system, and the accompanied evaporation process of the surface water molecule(s) may be viewed as a bath. In particular, as evidenced in our AIMD simulations, increasing/releasing one neutral H 2 O molecule to/from a large CO 2 -H 2 O cluster basically does not affect the localization dynamics of an excess electron in such clusters. Thus, we use a NVT ensemble to model the evolution process of the considered systems, especially the localization behavior of an excess electron bound by such CO 2 -H 2 O clusters, and this NVT simulation should be a reasonable approximation. The NVT simulation results in this work can reflect a general regularity of our conclusions.
In addition, the present simulations can also approximately model the local behavior of excess electrons in condensed phase. This approximate method (the NVT simulation) has been also applied extensively in the dynamics studies of the other gas phase anionic clusters (Phys. 
Rev

